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XXIII. An Accoun t of'an Apparatus applied, to the equa¬ 
torial Injlrument for correcting the Errors arijing from 
• the Refraction in Altitude. By Mr. Peter Dollond, 
Optician ; communicated by the AJlronomer Royal. 


Read March 4, 1779. 

. ^ TIP, refraction of the atmofphere occations the ftars 
J| or planets to appear higher above the horizon 
than they really are; therefore, a correction for this re- 
fraction fhould be made in a vertical direction to the 
horizon. 

The equatorial inftrument is fo conftruCted, that the 
correction cannot be made by the arches or circles which 
compofe it when the ftar, 8cc. is in any other vertical 
arch except that of the meridian, becaufe the declination 
arch is never in a vertical polition but when the tele- 
fcope is in the plane of the meridian. 

To correct this error, a method of moving the eye- 
tube which contains the wires of the telefcope in a ver¬ 
tical direction to the horizon has been praCtifed; but as 
ithe eye-tube is obliged to be turned round in order to 
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move it in that direction, in the different oblique peti¬ 
tions of the inftrument, the wires are thereby put out 
of their prosier fituation in every other pofition of the 
inftrument, except when it is in the plane of the meri¬ 
dian; for the equatorial wire fhould always be parallel to 
the equator, that the ftar in palling over the field of the 
telefcope may move along with it, otherwife one cannot 
judge whether the telefcope be fet to the proper declina¬ 
tion, except at the inftant the ftar is brought to the inter- 
feCtion of the wires, which is only a momentary obfer- 
vation. 

The method I have now put in practice for correcting 
the refraction of the atmofphere is by applying two 
lenfes before the object-glafs of the telefcope; one of 
them convex, and the other concave; both ground on 
fpheres of the fame radius, which in thofe I have made 
is thirty feet. The convex lens is round, of the fame 
diameter as the object-glafs of the telefcope, and fixed 
into a brafs frame or apparatus, which fits on to the end 
of the telefcope. The concave lens is of the fame width, 
but nearly two inches longer than it is w ide, and is fixed 
in an oblong frame, which is made to Hide on the frame 
the other lens is fixed into, and clofe to it. Thefe two 
lenfes being wrought on fpheres of the fame radius, the 
refraction of the one will be exactly deftroyed by that of 
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the other, and the focal length of the objeCt-glafs will 
not be altered by their being applied before it; and if 
the centers of thefe two lenfes coincide with each other, 
and alfo with that of the objeCt-glafs, the image of any 
object formed in the telefcope will not be moved or fuffer 
any change in its pofition. But if one of the lenfes 
be moved on the other, in the direction of a vertical 
arch, fo as to feparate its center from that of the other 
lens, it will occafion a refraction, and the image will 
change its altitude in the telefcope. The quantity of the 
refraction will be always in proportion to the motion of 
the lens, fo that by a fcale of equal parts applied to the 
brafs frame, the lens may be fet to occafion a refraction 
equal to the refraCtion of the atmofphere in any altitude. 
If the concave lens be moved downwards, that is, towards 
the horizon, its refraCtion will then be in a contrary di¬ 
rection to that of the atmofphere, and the ftar will ap¬ 
pear in the telefcope as if no refraCtion had taken place. 

There is a fmall circular fpirit level fixed on one fide 
the apparatus, which ferves to fet it in fuch a pofition, 
that the centers of the two lenfes may be in the plane of 
a vertical arch. This level is aHo ufed for adjufting a 
fmall quadrant, which is fixed to it, and divided into de¬ 
grees, to fhew the elevation of the telefcope when di¬ 
rected to the ftar; then the quantity of refraCtion an- 
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fwering to that altitude may be found by the common 
tables, and the concave lens fet accordingly, by means of 
the fcale at the fide, which is divided into half minutes, 
and, if required, by ufing a-nonius, may be divided into 
feconds. 

It muft be obferved, that when a fiar or planet is but 
a few degrees above the horizon, the refraction of the 
atmofphere occafions it to be confiderably coloured. 
The refraCtion of the lens aCting in a contrary direction 
would exactly correCt that colour, if the diflipation of 
the rays of light were the fame in glafs as in air; but as 
it is greater in glafs than in air, the colours occafioned by 
the refraction of the atmofphere will be rather more 
than corrected by thofe occafioned by the refraction of 
the lens. 

A drawing of the refraction apparatus is added, which 
may ferve to give a more clear idea of it. See plate IV. 

EXPLANATION OF THE PLATE. 

A A, The circular brafs tube, which fits on to the end of 
the telefcope. 

bb, The oblong concave lens in its frame, which Aides 
over the fixed convex lens. 
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c, The circular fpirit level, which Ihcws when the ob¬ 
long lens is in a vertical arch. 

d, The quadrant to which the fpirit level is fixed, for 
fhewing the angular elevation of the telefcope. 

E, The milled head fixed to a pihion, by which the 
whole apparatus is turned round on the end of the 
telefcope, in order to fet the oblong lens in a vertical 
arch. 

F, Another pinion for fetting the quadrant to the angu¬ 
lar elevation of the telefcope. By means of thefe two 
pinions the air bubble muft be brought to the middle 
of the level. 

aa, Is the fcale, with divifions anfwering to minutes and 
half minutes of the refraction occafioned by the con¬ 
cave lens. 
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